Assignment of the 1H-n.m.r. spectra of heparin and heparan sulphate.
Resonances from the main repeating unit of heparan, ----4)-beta-D-GlcA-(1----4)-alpha-D-GlcNAc-(1----, have been assigned by using a sample of the capsular polysaccharide of E. coli K5. Comparison of the spectra of heparan sulphate samples before and after O- and/or N-desulphation, with re-N-acetylation or re-N-sulphation, allowed assignment of some of the H-1 doublets in terms of sequence effects. Chemical shifts for H-1 of unsulphated uronic acid residues are influenced by 6-sulphation of the nearest neighbour GlcN on the reducing side; those of GlcN residues vary according to whether they have IdoA or GlcA as the nearest neighbour on the reducing side. The H-1 doublets due to residues in the binding sequence for antithrombin have been assigned by comparison of the spectra of heparins having high and low affinities for immobilised antithrombin.